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「Dynamic Analysis and Modeling of AC/AC Power 
Converters for Applications to Smart-Grid Solutions」
（スマートグリッドへの適用のためのAC/AC パワーコン
バータの動的解析とモデル化）
平成 27 年 3 月 23 日
窪　田　まど華 「Energy Harvesting Characteristics of Nonlinear Oscillators 
under Excitation」
（外力を受ける非線形振動子のエネルギー収集特性）
平成 27 年 3 月 23 日




平成 27 年 3 月 23 日
金　　　正　勳 「Performance Analysis and Sampled-Data Controller 
Synthesis for Bounded Persistent Disturbances」
（有界持続的外乱に対する性能解析およびサンプル値制御器
設計）
平成 27 年 3 月 23 日
鎌　田　啓　吾 「超高感度光ポンピング原子磁気センサの開発と生体磁気計
測」
平成 27 年 3 月 23 日
岩　田　佳　也 「深紫外分光技術の確立とAlGaN 系量子井戸の再結合ダイナ
ミクスの研究」
平成 27 年 3 月 23 日
Chenhui Chu 「Integrated Parallel Data Extraction from Comparable 
Corpora for Statistical Machine Translation」
（統計的機械翻訳におけるコンパラブルコーパスからの対訳
データの統合的抽出）
平成 27 年 3 月 23 日




平成 27 年 3 月 23 日
劉　　　　　巍 「Cooperative Resource Sharing in MobileCloud Computing」
（モバイルクラウドコンピューティングにおける協調的資源
共有）
平成 27 年 3 月 23 日
久保木　　　猛 「巻き込み型インダクタを用いたCMOSレーザーダイオード
ドライバ回路の研究」
平成 27 年 3 月 23 日
Kornyanat 
Watthanasangmechai
「Ionospheric study based on total electron content 
observations in Southeast Asia」
（東南アジアにおける全電子数観測に基づく電離圏研究）
平成 27 年 3 月 23 日
黄　　　　　勇 「Development of a Rectenna Adapted to Ultra-wide Load 
Range for Microwave Power Transmission」
（マイクロ波無線送電に適用した超広負荷範囲に対応できる
レクテナの開発）
平成 27 年 3 月 23 日
趙　　　　　卡 「Visualization techniques for large-scale and complex 
volume data」
（大規模・複雑ボリュームデータのための可視化技術）
平成 27 年 5 月 25 日
2016.3
35
周　　　燕　子 「Power Packet Dispatching Based on Synchronization with 
Features on Safety」
（同期に基づく安全性を考慮した電力パケット伝送）
平成 27 年 9 月 24 日
奥　田　貴　史 「Enhancement of Carrier Lifetimes in SiC and Fabrication 
of Bipolar Junction Transistors」
（SiC のキャリア寿命向上およびバイポーラトランジスタの
作製）
平成 27 年 9 月 24 日
呉　　　珮　岑 「Development of a novel growth method for AlN bulk 
single crystals using elemental aluminum and nitrogen gas」
（Al 元素と窒素ガスを用いたAlNバルク単結晶の新規成長方
法の開発）
平成 27 年 9 月 24 日
小　川　和　久 「Optical Interferometric Measurements Inspired by Time-
Reversal Symmetry of Quantum Mechanics」
（量子力学の時間反転対称性を用いた光干渉測定）
平成 27 年 9 月 24 日
武　笠　知　幸 「Mesoscopic Surface Characterization for Skeletal 
Kinematics Estimation from 3D Video」
（3次元ビデオからの骨格的運動学推定のためのメソスコピッ
ク表面特徴記述法）
平成 27 年 9 月 24 日
Kourosh 
Meshigi
「Particle Filter-based Tracking to Handle Persistent and 




平成 27 年 9 月 24 日
長　崎　　　陽 「Study on High Temperature Superconducting Coil System 
for Magneto Plasma Sail Spacecraft」
（磁気プラズマセイル宇宙機搭載用高温超伝導コイルシステ
ムに関する研究）
平成 27 年 9 月 24 日
Gan Tong 「Study to improve measurement accuracy and resolution 
of atmospheric radars」
（大気レーダーの測定精度と分解能の向上に関する研究）




「Dynamic Analysis and Modeling of AC/AC Power Converters for Applications to 
Smart-Grid Solutions」
（スマートグリッドへの適用のためのAC/ACパワーコンバータの動的解析とモデル化）
平成 27年 3月 23 日授与
The dissertation starts by giving an introduction about the main ideas that are going to be 
analyzed such as AC/AC conversion, nonlinear dynamics, and power routers. Power router is a 
prototype device which can distribute on-demand power from the desired source to the desired load. 
By this way, we can achieve maximum operation of the renewable resources, constant power supply 
of the critical loads, and control localisation.
Next, the fundamentals of a 1-phase buck type AC/AC converter are analyzed. An open-loop 
control is confirmed both in simulations and experiments. One key factor of the converter operation 
is the switching frequency and its advantages. More specifically, operating in higher switching 
frequency makes the passive components smaller in size. In addition, the harmonics tend to have 
smaller amplitudes so that it is easier to attenuate them. Moreover, during transient response the 
higher the switching frequency is the faster the decay time becomes and also there exist smaller in 
amplitude overshoots.
Closed-loop feedback control is considered in the followings by deriving a discrete time iterative 
map. The novelty lies on the applications of nonlinear dynamics through this model and the results 
cover a whole range of new operation regimes, which include period doubling operation and chaotic 
oscillations besides the conventional steady state. By this way, the switching harmonics are not 
gathered into high peaks as in the conventional steady state but instead, they are distributed into a 
wider area with smaller amplitudes（as the electromagnetic regulations also recommend）. As a 
result, their elimination is an easy task. It will be shown that even during the chaotic operation the 
fundamental harmonic is maintained and it is the main responsible one for the power flow. The 
performance improvement of the converter operation is discussed again with simulated and 
experimental approach.
The motivation for the next step lies on the research of a 3-phase AC/AC converter. A matrix 
converter is chosen because it is quite a new converter but it is very promising for the actual 
realisation since it is a very compact device, with low harmonic content, without DC link since the 
direct topology is used and so on. Some fundamental control modulations are presented in the 
beginning and of course a dynamic model of it, too. The experimental and simulation results have 
good agreement and show the advantages of its operation. Efficiency can be increased if we exploit 
the resonances that are proven through the dynamic model. Transient behavior is also tested 
showing how the converter can respond to sudden scenarios such as voltage sags and frequency 
changes. Some drawbacks are also presented such as the inability of the control to reach the ideal 
voltage ratio limits. Finally, the switching frequency has undesired effect on the efficiency since as 
the former is increasing the latter one is decreasing.
The final main topic presents an application which is the combination of a matrix converter with a 
power router attached to its output. Different switching scenarios are tested and the experimental 
results show good agreement with the simulation ones. The purpose of this application is to show 
that there is great potential in the smart on-demand power supply by switching on and off the 




「Energy Harvesting Characteristics of Nonlinear Oscillators under Excitation」
（外力を受ける非線形振動子のエネルギー収集特性）






































「Logic and memory devices of nonlinear microelectromechanical resonator」
（非線形微小電気機械共振器を用いたロジック及びメモリデバイス）
































「Performance Analysis and Sampled-Data Controller Synthesis for Bounded 
Persistent Disturbances」
（有界持続的外乱に対する性能解析およびサンプル値制御器設計）

















































































































Ref）Y. Iwata, Y. Kawakami et al. J. Appl. Phys. 117, 075701








「Integrated Parallel Data Extraction from Comparable Corpora for Statistical 
Machine Translation」
（統計的機械翻訳におけるコンパラブルコーパスからの対訳データの統合的抽出）
平成 27年 3月 23 日授与
Machine translation（MT）, as a high level application of natural language processing（NLP）, is a 
powerful tool to improve the efficiency and reduce the cost of translation. Over the last decade or 
two, statistical machine translation（SMT）has been the main approach in both the research 
community and the commercial sector. In SMT, translation knowledge is automatically acquired from 
parallel corpora（sentence-aligned bilingual texts）, making the rapid development of MT systems for 
different language pairs and domains possible once parallel corpora are available. Because of the high 
dependence on parallel corpora, the quality and quantity of parallel corpora are crucial for SMT. 
However, except for a few language pairs and some specialized domains, high quality parallel corpora 
of sufficient size remain a scarce resource. This scarceness of parallel corpora has become the main 
bottleneck for SMT.
Comparable corpora are a set of monolingual corpora that describe roughly the same topic in 
different languages, but are not exact translation equivalents of each other. Exploiting comparable 
corpora for SMT is the key to addressing the scarceness of parallel corpora. The reason for this is 
that comparable corpora are far more available than parallel corpora, and there is a large amount of 
parallel data contained in the comparable texts. The main focus of this thesis is extracting the 
parallel data from comparable corpora to improve SMT. Comparable corpora potentially contain 
three types of parallel data: bilingual lexicons, parallel sentences and parallel fragments. In this thesis, 
we propose novel approaches to extract these three types of parallel data from comparable corpora 
in an integrated framework.
The overview of our framework is presented in Figure 1. As initial, we have comparable corpora 
and a small seed parallel corpus. We first generate a bilingual dictionary from the seed parallel 
corpus. As the coverage of this dictionary is low, we further extract bilingual lexicons from 
comparable corpora（（1）in Figure 1）and combine them with the generated dictionary. Using the 
combined dictionary, we can apply cross-lingual information retrieval to generate parallel sentence 
candidates from comparable corpora. Next, we apply parallel sentence extraction that can classify the 
parallel sentence candidates into parallel and comparable sentences（（2）in Figure 1）. Finally, we 
apply parallel fragment extraction to extract parallel fragments from the comparable sentences（（3）
in Figure 1）. The combined dictionary can be used for both parallel sentence and fragment 
extraction. Moreover, the extracted 
parallel sentences can be used to 
support parallel fragment extraction. 
The extracted parallel sentences and 
fragments are used as training data for 
SMT. Also, they can be appended to 
t h e  s e e d  p a r a l l e l  c o r p u s  f o r 
bootstrapping. Experiments verify the 
e f f e c t i v e n e s s o f  t h e p r o p o s e d 
approaches for the scarceness of 
parallel corpora that SMT suffers.
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「Efficient Access Control Techniques for Distributed Wireless Communication 
Networks」
（分散型無線通信ネットワークのための高効率アクセス制御技術）
平成 27年 3月 23 日授与
近年、スマートフォンをはじめとする高性能携帯端末の普及とアプリケーションの多様化により、イ
ンターネット上のトラフィックが急増している。特に、モバイルデータトラフィックの増加は著しく、











２． IEEE 802.11 無線 LAN規格で規定されているポーリングによる集中制御手順、ならびに CSMA/















「Cooperative Resource Sharing in MobileCloud Computing」
（モバイルクラウドコンピューティングにおける協調的資源共有）
平成 27年 3月 23 日授与
Recent advances in hardware, communication, and software technologies make our living world be 
full of “smart devices” like smart phones, sensors, actuators, and autonomous vehicles. These smart 
devices own heterogeneous resources to accomplish 
different tasks like sensing physical environments, 
processing information, and data transmission. 
However, resources reside in these smart devices 
are not always be used by their users, e.g., smart 
phones are not always busy, and vehicles are not 
always running on the road. Therefore, efficient 
utilizations of these idle resources nearby us are not 
only helpful to increase the Quality of Experience
（QoE）of end users, but also capable of offloading 
data transmission and computational tasks to the 
edge of networks. This thesis discusses different aspects of cooperative resource sharing among 
smart devices as well as centralized data centers.
Particularly, this thesis discusses resource discovery, local resource sharing and opportunistic 
resource sharing mechanisms:
Resource discovery: In order to implement resource sharing among smart devices, a smart device
（resource seeker）that requires for certain kind of resources has to first discover other devices in 
which the required resources are idle. We propose an adaptive resource discovery mechanism that 
automatically transforms between different discovery modes（i.e. centralized mode and flooding 
mode）according to real-time network statuses.
Local resource sharing: After resource discovery, the resource seeker has to select suitable 
resource providers among all candidates. The proposed local resource sharing mechanism 
automatically selects optimal resource providers to compose a local resource sharing platform, and 
improves task processing efficiencies from the view of resource seekers.
Opportunistic resource sharing: M2M communications between smart devices are usually 
constrained by limited communication ranges. As a result, it is difficult to ensure a persistent 
connection between a resource seeker and its resource providers. The proposed opportunistic 
resource sharing mechanism utilizes short and intermittent connection opportunities between smart 
devices to share their idle resources and improve their task processing efficiencies.
Finally, there is no doubt that the research on cooperative resource sharing among smart devices 
is still in its infant stage. However, due to its huge potential in the coming era of pervasive 
computing, this field has attracted more and more attentions from both academic researchers and 
industrial engineers. It should be an exciting and challenging work to practice this idea in the near 
future society.







































「Ionospheric study based on total electron content observations in Southeast Asia」
（東南アジアにおける全電子数観測に基づく電離圏研究）
平成 27年 3月 23 日授与
Low latitudes’ ionosphere most often shows the occurrence of large plasma density fluctuations 
with a broad range of scale sizes and amplitudes. In Southeast Asia, a number of phenomena that 
could significantly disrupt radio communication and GPS navigation systems such as ionosphere 
disturbances and plasma bubble frequently occur. The GPS positioning/navigation system is 
increasingly used for critical missions like the air-traffic navigation in Japan and all around the world. 
To avoid an unexpected scenario, understanding the generation and evolution of the ionospheric 
irregularities over the South-East Asia is important to nowcast/forecast of the space weather. This 
thesis focused on development of the data processing technique for analysis of ground-based TEC 
observations, and on investigating the development and dynamics of Equatorial Ionization Anomaly
（EIA）, Plasma BubBle（PBB）, and mesoscale and/or sub-mesoscale ionospheric structures.
The new bias estimation technique for the total electron content（TEC）from the dual-band 
beacon network has been intensively researched. An experiment of dual-band beacon over Southeast 
Asia was started in March 2012 in order to capture and analyze ionospheric structures and 
irregularities. Five GNU Radio Beacon Receivers（GRBRs）were aligned along 100°E geographic 
longitude. The distances between the stations reach more than 500 km. The field of view of this 
observational network covers ±20° geomagnetic latitude including the geomagnetic equator. The 
observational network was too sparse to attain a benefit of the classic two-station method, a so-called 
Leitinger method, in order to estimate TEC offsets of dual-band beacon experiment. Moreover, the 
least-squares approach used in the two-station method failed in many cases. We thus proposed a new 
technique to estimate the TEC offsets with the supporting data from absolute GPS-TEC from local 
GPS receivers and the ionospheric height from local ionosondes. The key of the proposed technique 
is to utilize the brute-force technique with weighting function to find the TEC offset set that yields a 
global minimum of RMSE in the whole parameter space. Comparisons between the beacon TEC and 
TEC reconstructed by using ionosondes and the in-situ density data from Communications/
Navigation Outage Forecasting System（C/NOFS）satellite were made. Both TECs are very 
consistent as the beacon TEC well match with the reconstructed TEC. As a result, the latitudinal 
TEC shows double-hump distribution because of the EIA. The EIA formation was revealed. The 
small-scale fluctuations during an ESF appearance are captured at nighttime in equinox seasons 
considered as the structures of plasma bubbles. It is a significant step, which can make the beacon 
data a dependable tool to study the low-latitude features.
A temporal change of the EIA asymmetry was monitored by a multipoint satellite-ground beacon 
experiment along the meridional plane of the Thailand-Indonesia sector. This is the first EIA 
asymmetry study with high spatial resolution using the GRBR observations in Southeast Asia. GRBR-
TECs from 98 polar-orbit satellite passes in March 2012 revealed the rapid evolution of the EIA 
asymmetry especially during the geomagnetic disturbances. The meridional wind is found to be the 
main source of the EIA asymmetry. Besides, the geomagnetic activity possibly played an important 
role on the rapid evolution of the EIA asymmetry during the daytime. The physical mechanism that 
controls the temporal change of the EIA asymmetry during the daytime and the nighttime is 
possibly different. Also the EIA asymmetry had a quasi three-day variation at 21 LT, which suggests 
the forcing from the lower atmosphere. Precise capturing of the crests’ locations and the asymmetry 
evolution enhances an understanding of the temporal change of the EIA asymmetry in local scale. It 




「Development of a Rectenna Adapted to Ultra-wide Load Range for Microwave 
Power Transmission」
（マイクロ波無線送電に適用した超広負荷範囲に対応できるレクテナの開発）















100-5000 Ωの広負荷範囲で効率が 60%を超えるDC-DC コンバータ付整流回路の開発に成功した。
3． 電力自給型の非反転非連続昇降圧コンバータを用いて、外部DC電源不要でRF-DC 変換効率が負荷
に依存しないレクテナを開発した。200-10000Ωの広負荷範囲（1: 50、他研究結果（1: 10 以下）に














「Visualization techniques for large-scale and complex volume data」
（大規模・複雑ボリュームデータのための可視化技術）
平成 27年 5月 25 日授与
Recently, visualization of large-scale and complex volume data becomes a hot topic in many 
research fields. Volume data can be found in scientific simulation, measurement, and other fields. An 
efficient visualization can play a guiding role to understand the knowledge from the volume data. 
However, volume data may have a large scale and contains a highly complex structure. The value 
array may be scalar, vector or tensor type, and may consist of multiple variables（multi-variate 
data）. The data value or structure may vary temporally（time-varying data）. Moreover, sometimes 
the volume data may be combined with several different volumes（fused volume data）. Due to these 
features, the visualization of such kind of large-scale and complex volume data has numerous difficult 
problems.
Even though various related works have been proposed to visualize volume data, the works 
related to data compression, data analysis and volume rendering, which are necessary in volume 
visualization, still have numerous challenges. This paper tackles these challenging problems and 
proposes several techniques to visualize different kinds of large-scale and complex volume data such 
as time-varying volume data, tensor volume data, multi-variate volume data and fused volume data. 
As the data compression technique, we present a time-varying volume compression method in spatio-
temporal domain. This compression technique can obviously decrease the data size of large-scale 
time-varying volume data and achieve fast decompression and efficient visualization（Figure 1）. As 
the data analysis techniques, we propose a function-based feature extraction system to analyze the 
tensor volume data（Figure 2）and a voting-based ensemble-averaging system to analyze the multi-
variate ocean volume data（Figure 3）. The analyzing results show that the meaningful features can 
be extracted efficiently from the large-scale and complex volume data. Last, as the volume rendering 
technique, we propose an adaptive particle-based rendering technique to render large-scale fused 
volume data. The rendering results show the fusion visualization for different volumes in the fused 
volume data can be performed at an interactive frame rate while maintaining a good image quality
（Figure 4）. As a result, several challenging problems in scientific fields are solved by these proposed 
visualization techniques.
Fig.1 Compression results for the turbulent 
volume data with different parameters.
Fig.3 Analysis of water masses from 
multi-variate ocean volume data
Fig.2 Analysis of the degenerate surface for 
tensor volume data.
Fig.4 Fused visualization for the large-scale blood flow 




「Power Packet Dispatching Based on Synchronization with Features on Safety」
（同期に基づく安全性を考慮した電力パケット伝送）
平成 27年 9月 24 日授与
In the context of liberalized power market, the environment of power systems at present is more 
decentralized than that of conventional ones. Accordingly, the power distribution and power control 
become more complicated. For the purpose of power management between power sources and 
consumers, a modernized power distribution network integrated with information and 
communications technology（ICT）is highly expected.
This dissertation discusses power packet dispatching system, clock synchronization, and safety of 
power packet dispatching. The power packet dispatching system is proposed to manage low direct 
current（DC）power sources, including multiple power sources for adjusting to demands. In this 
system, the introduced mixer and router request the clock synchronization to achieve the exchange 
of information attached in a power packet and power. Furthermore, the concept of safety of power 
packet dispatching is proposed for protecting the information of power packets as well as keeping 
the loads safe regarding supplied power from power packets. As a potential approach to achieve the 
information safety and the power safety, modulation of power packets is proposed.
A model of a digital clock synchronization method, referred to as the primitive model, is derived 
according to the principles of CPPLL（Charge Pump Phase Locked Loop）. Applying a first-order 
control to the primitive model, we achieved the clock synchronization between two clock signals: 
REF（reference clock signal）and NCO（output clock signal of a numerically-controlled oscillator）. 
Through experiments, it is found that the setting time of the first-order controlled clock 
synchronization is around 10 reference clock cycles and further it is independent on the initial 
relationships between REF and NCO. For improving the clock synchronization in a shorter time, we 
applied a second-order control to the primitive model and confirmed the stability of the model. 
Through embedding the model into a router, the power packet dispatching under autonomous clock 
synchronization is experimentally verified.
In addition, we investigate the power packet dispatching in a modified power packet dispatching 
system, where two mixers and one router are included. The attempt is to demonstrate the feasibility 
of system expansion based on autonomous clock synchronization. Power packet dispatching under 
different scenarios are discussed in experiments. Particularly, we focuses on the congestion of 
packets and the corresponding regulation. It is confirmed that power packets are dispatched as 
expected or as regulated. As a result, one may conclude that it is feasible to expand the power 
packet dispatching system into a network system based on the achieved autonomous clock 
synchronization method for power dispatching.
The safety of power packet dispatching is also an important feature, which can be considered from 
two aspects: protecting the information of packets from attackers（information safety）and keeping 
the loads safe regrading power（power safety）. The dissertation proposed the concept of safety 
related to power packets, in particular, the concept of power safety. For the purpose of achieving 
information safety and power safety, we introduce a simple modulation of power packets at the 
packetization. At first, we modulate the preamble and the header of packets using DCSK（Differential 
Chaos Shift Keying）scheme, a typical non-coherent chaos-based communication scheme, so that the 
information safety can be achieved. Then, we propose whole packet modulation aiming to achieve the 
information safety and the power safety, simultaneously. In whole packet modulation, pulse width 
modulation（PWM）is suitable to the payload first for managing the amount of transferred power of 
packets. After the power modulation, the whole packet is further modulated using the DCSK. The 
consideration appears that the information of packets is protected and the spectrum of noise existing 
in the modulated packets is spread as well. This dissertation remains the realization of the power 





「Enhancement of Carrier Lifetimes in SiC and Fabrication of Bipolar Junction Transistors」
（SiC のキャリア寿命向上およびバイポーラトランジスタの作製）
平成 27年 9月 24 日授与














本論文では、高耐圧・低オン抵抗・高電流増幅率である SiC BJT の実現にむけて、キャリア寿命や表
面再結合などの基礎的な物性を詳細に調べた上で、SiC BJT を作製し性能向上を目指した。主要な内容
を以下に示す。




3． 表面パッシベーションの手法として、酸化膜堆積後に POCl3 熱処理を行うことで、表面再結合速度
の飛躍的な低減に成功した（図 2）。









「Development of a novel growth method for AlN bulk single crystals using elemental 
aluminum and nitrogen gas」
（Al 元素と窒素ガスを用いたAlN バルク単結晶の新規成長方法の開発）













ため、本研究では、Al と N2 ガスという基本的な原料からAlN 結晶を作製する方法を提案、実証した。
得られた主な結果は以下の通りである。










（3） 厚膜AlN単結晶の成長と高品質化：V/III 比 2200、基板温度 1550°Cなど成長条件の最適化によって、
約 20μm/h の成長速度と結晶の高品質化（らせん転位密度：約 1×108cm-2、刃状転位密度：約 5×
108cm-2）を実現した。この転位密度は、同程度の膜厚のAlNでは世界最高レベルにある。











「Optical Interferometric Measurements Inspired by Time-Reversal Symmetry of 
Quantum Mechanics」
（量子力学の時間反転対称性を用いた光干渉測定）



























「Mesoscopic Surface Characterization for Skeletal Kinematics Estimation from 3D 
Video」
（3次元ビデオからの骨格的運動学推定のためのメソスコピック表面特徴記述法）


































「Particle Filter-based Tracking to Handle Persistent and Complex Occlusions and 
Imitate Arbitrary Black-box Trackers」
（複雑な長時間の遮蔽に対応可能でかつ任意の追跡器を模倣可能なパーティクル・フィ
ルターに基づく物体追跡）
平成 27年 9月 24 日授与
Occlusions, one of the most challenging problems in visual tracking, degrade the performance of 
many trackers significantly. Taking various spatial and temporal forms, occlusions have not been 
modeled completely yet. State-of-the-art solutions fail to handle persistent and complex occlusions, 
and any comprehensive study over occlusion handling is deemed missing.
To address these, this study first presents a comprehensive review on the literature. Next, we 
propose a tracker to detect emergent occlusions, address difficult occlusion scenarios, and perform 
rapid target recovery after occlusion. This novel method builds upon a particle filter tracker and 
significantly improves its resilience against various types of occlusions, including persistent and 
complex occlusions. The objective of this tracker is to extend particles to include an occlusion state, 
switch observation and motion models based on the occlusion state, weight the observation based on 
the observation confidence, and employ robust feature fusion. We also proposed a novel data-driven 
occlusion mask that enhances the observation of any appearance-based tracker, and improves its 
accuracy significantly during occlusions. The obtained mask prevents the observation to be 
contaminated by data from occluder or background, and works well along with a general occlusion 
handling scheme in the main tracker.
Another part of this study is to find the optimal feature set to maximize the tracker performance 
in various situations even under occlusion. We found that most of the trackers can be imitated by 
one framework with interchangeable features and their weights. This method minimizes the 
mismatches between the target and imitating tracker while preventing the overfitting to limited 
training data. This mimicking approach is able to shadow many of the state-of-the-art trackers, while 
it sheds light on the possible inner mechanism of black-box trackers. The imitating tracker also 
outperforms its multiple target trackers by using their collective tracking knowledge.
In summary, this study proposed an occlusion-aware framework to predict and manage various 
types of occlusions, which was found to enhance the observation quality to be used by arbitrary 
appearance-based trackers. Applied on the Princeton RGBD tracking benchmark, our tracker, OAPF, 
achieves superior performance and beats the state-of-the-art trackers in terms of tracking 
performance and speed as shown in Fig. 1.
Fig 1. Accuracy on Princeton RGB-D Tracking Dataset
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「Study to improve measurement accuracy and resolution of atmospheric radars」
（大気レーダーの測定精度と分解能の向上に関する研究）
平成 27年 11 月 24 日授与
Radars operated at VHF（30-300 MHz）or UHF（300-3000 MHz）frequency bands（atmospheric 
radars; ARs）are sensitive to refractive index perturbations caused by atmospheric turbulence. From 
a Doppler spectrum collected by a AR, echo power, Doppler velocity, and spectrum width of echoes 
scattered by the refractive index perturbations（clear-air echo）can be measured. These parameters 
are referred to as spectral parameters. Because the refractive index irregularities can be produced 
by temperature and humidity perturbations caused by atmospheric turbulence, ARs can be used to 
measure turbulence parameters（e.g., dissipation rate and diffusivity）. In this study, we developed a 
new radar digital receiver which can perform range imaging（RIM）and oversampling（OS）on a 
1.3-GHz AR（RIM LQ-7）. The new radar digital receiver contains a general-purpose software defined 
radio receiver and a commercial personal computer. Software developed for the digital receiver was 
written in the C++ language and that developed for signal processing was written in the Python 
language.
Because high-resolution ARs collect a huge amount of Doppler spectra, methods for calculating the 
spectral parameters must be simple and fast. Using numerical simulations, we investigated a method 
for calculating the spectral parameters from Doppler spectra collected in the clear air region. The 
proposed method has two steps in general. In the first step, the echo range（Recho）, in which the 
Doppler spectrum point with peak intensity is contained and all the smoothed Doppler spectrum 
points have intensities that are greater than the noise intensity, was determined. The smoothed 
Doppler spectrum was obtained by a running average with equal weight（RA）. In the second step, 
the spectral parameters were calculated using the Doppler spectrum points within Recho. Estimation 
error of the spectral parameters depends on the determination accuracy of the Doppler spectrum 
peak and Recho. Furthermore, for the case of a 512-point Doppler spectrum and 13-point RA, the 
estimation errors tend to be independent of the signal-to-noise ratio（SNR）when the detectability（D）
is 6 or larger. For a D range of < 2.5, the estimation errors are significantly large. It is recommended 
that number of incoherent integration times is determined by considering both D and the SNR. By 
using the method we proposed, data collected by the vertical beam of the RIM LQ-7 was processed. 
Measurement using a 1-μs subpulse width, an 8-bit optimum binary code, five frequencies, and the 
vertical beam was carried out at Shigaraki MU Observatory. Measurement results indicated that the 
high range and time resolution of the RIM LQ-7 are useful for observing the boundary layer.
In the precipitation region, ARs can receive clear-air echoes and Rayleigh scatterings from 
hydrometeors（hydrometeor echoes）simultaneously. The clear-air echo must be separated from the 
hydrometeor echo well. Therefore, we proposed methods（top method and two-echo method）for 
calculating the spectral parameters in precipitation region. The top method is used when raindrops 
or solid hydrometeors with small echo intensities exist. The top method sets an echo cut level by 
using the peak intensity of a clear-air echo. The echo cut level is used for separating clear-air echoes 
from hydrometeor echoes. The two-echo method is used when solid hydrometeors with large echo 
intensities exist. The two-echo method sets the echo cut level by using the local minimum of echo 
intensity between the clear-air echo and the hydrometeor echo. In order to determine the optimum 
echo cut levels for the top method and two-echo method, numerical simulations with different 
simulation conditions were carried out. Measurement results obtained by the vertical beam of the 
MU radar during the precipitation on 26 October 2009 were used for evaluating the performance of 
the top and two-echo methods. The measurement results demonstrate that the top method and two-
echo method are useful for reducing the errors of spectral parameters.
